Introduction
Chronic periodontitis is an infectious disease that results in inflammation of the protective tissues of the teeth and the progressive loss of conjunctive tissue and alveolar bone. It is the most frequently found periodontal pathology, and although its occurrence normally involves adult individuals, periodontitis can appear at any age and even affect dentitions (1). The diagnosis of periodontal disease is accomplished through clinical periodontal parameters including plaque index, gingival index, probing depth and clinical attachment level; however, the analysis of saliva can contribute to the diagnosis and prognosis of the disease (2). The organic and inorganic composition of saliva can supply information about alterations in enzymatic activity in response to periodontal inflammation (3). Alkaline phosphatase (ALP) is a calcium-and phosphatebinding protein and a phosphor-hydrolytic enzyme. ALP is considered to be an important indicator of bone formation and is a phenotypic marker for osteoblast cells (4). ALP was detected in the parotid, submandibular and minor salivary glands, as well as in desquamated epithelial cells, leucocytes and bacteria from dental plaque. The presence of the ALP in the saliva and in the gingival crevicular fluid is usually indicative of inflammation and/or destruction of the periodontal tissues. The level of ALP is positively correlated with the severity of the periodontal disease (5) . Among the several salivary components, urea is an organic compound that represents the final product of the human catabolism of proteins. The hydrolysis of urea by bacterial urease enzymes generates ammonia and CO 2 , and is considered a major pathway for alkali production in the oral cavity (6). In addition, ammonia is potentially cytotoxic for the periodontal tissues (6). Ammonia can increase the permeability of the sulcular epithelium to other antigenic and toxic substances, thereby playing a fundamental role in the initiation of gingivitis (7). The volume of saliva in the oral cavity depends on several factors, such as stimulation, circadian rhythm, diet, age, drugs and the hydrogen (H + ) ion concentration (8). Meanwhile, these factors can also be altered due to pathological conditions, such as periodontal disease (8). The purpose of this study was to analyze the salivary parameters (flow rate, pH, total protein, alkaline phosphatase and urea) of individuals with chronic periodontitis compared to healthy individuals. Therefore, the null hypothesis of the present study was that there are no changes of the salivary parameters in individuals with periodontal disease.
Methodology

Subjects
This study was previously submitted and approved by the Ethics Committee in Research of the University of Taubaté (protocol number: 252/08), and voluntary informed consent was signed by the participants. A pilot study was conducted in order to determine the size of sample, and five individuals with periodontal disease were compared to five individuals without periodontal disease. The data obtained from the salivary and clinical parameters were statistically analyzed (Student test, α=95% and power of 0.8) by the Software BioEstat 4.0. In accordance to the previous sample size calculation, forty individuals were allocated into two groups: a control group (twenty subjects without periodontal disease) and a test group (twenty subjects diagnosed with chronic periodontitis). All patients met the following inclusion criteria: had more than 20 teeth, they had not taken antibiotics or antiinflammatory drugs in the previous 6 months, had no immunodeficiency, were healthy in general terms. Patients who were smokers or who used anxiolytics, hypnotics, antidepressants, antihistaminic, diuretics or narcotics were excluded from this study. The volunteers in the control group showed no clinical evidence of chronic periodontitis or gingivitis, probing depth showed no bleeding (1). Volunteers in the test group had two periodontal pockets in each quadrant with probing depth of 5 mm in one or more sites and presence of clinical atachment level 6 mm in two or more teeth (9).
Evaluation of the clinical parameters
The plaque index (PI) (10), gingival index (GI) (11), probing depth (PD) and clinical attachment level (CAL) were measured by a clinical examiner who was previously trained and calibrated. The PD was accomplished at six points per tooth.
Collection and analysis of salivary parameters
The saliva samples were collected from the patients and controls between 9:00 and 10:00 in the morning, with no oral intake of food or drink. The patients were in a seated position, with the head inclined forwards. The saliva was collected in sterilized and refrigerated tubes during 5 minutes period and immediately the saliva samples were centrifuged at 3000 rpm for 5 minutes. The unstimulated salivary flow was defined as the total volume of saliva produced per unit time (mL/min) (12). The pH values of the saliva were immediately measured using a pH meter probe (PHB-Master model, Gulton, Brazil). Afterwards, 1000 µL was stored at -20 o C until they were processed. The protein concentration of the supernatant fluid was determined using a biuret reaction (13) that incorporates the use of Folin -Ciocalteau phenol reagent for enhanced color development (14). ALP activity was measured by colorimetric method, using monophosphate of timolftalina as the substrate (15). The saliva samples were incubated at 37°C for ten minutes, and the total activity of alkaline phosphatase was provided. Urea concentration in the saliva samples was determined by Foster and Hochholzer's method (16) , which use diacetylmonoxime, antipyrine (phenazone), and arsenic pentoxide in acid solution (sulfuric acid) like reagent. The standard solution containing 1.0 g urea/100 mL was used to prepare the standard curves. Each saliva sample was assayed in triplicate identical reactions. The study variables were statistically analyzed at a 5% level of significance using the Student's t-test and Pearson correlation coefficient.
Results
The demographic data for the groups are presented in Table 1 . The mean values and standard deviations of the salivary parameters for the control and test groups are shown in Table 2 . Significant differences were observed between control and test groups for all studied variables except salivary flow rate. The correlation of the salivary parameters is shown in Table 3 . There was a positive, statistically significant correlation between the pH value and urea concentration, but the other correlations were not statistically significant. The correlation between the clinical and salivary parameters showed a low correlation between the variables of the study, without statistical significance (P>0.05) ( 
Discussion
The pH value of the saliva was higher in the group with periodontal disease. This increase can be due to the urea concentration, which is diffused from saliva to the dental plaque. The urea is metabolized quickly by bacterial urease enzymes, producing ammonia and carbonic gas and causing an elevation in the pH of the saliva (17). The caries index was not evaluated in the present study. However, in a recent study by Shu et al. (18) , a larger urea level was verified in the dental plaque of caries-free individuals, suggesting that enzymatic activity can increase the pH and decrease the development of caries. The total protein concentration was smaller in the test group's saliva. This result can be connected to the increase in proteolysis activities that occur in periodontal pathological conditions (19).
The alkaline phosphatase (ALP) activity was larger in subjects with chronic periodontitis compared to healthy individuals. The results are in agreement with the studies of Nakamura and Slots (20), which compared the enzymatic activity in the saliva of patients with aggressive periodontitis in relation to healthy individuals. Nomura et al. (21) observed an increase of the ALP activity in patients with moderate and severe periodontitis. The urea concentration in the saliva was higher in the test group, and this result corresponds with the study of Nomura et al. (21) . This increase in urea is associated with bacterial urease activity, especially from gram-negative anaerobic bacteria, and the consequent formation of ammonia. Ammonia can be cytotoxic for the periodontal tissues (6). The correlation analyses between the clinical and salivary parameters were not significant. This result showed that the clinical parameters of individuals with periodontal disease as gingival bleeding, plaque, periodontal pocket does not necessarily indicate changes in pH, total protein, alkaline phosphatase activity and concentration of urea. Perhaps, if the salivary parameters evaluated in this study were related to inflammatory agents (interleukins, growth factors) could be correlated with clinical parameters. However, there was a positive correlation between urea and pH levels (r=0.50 and p=0.035). This result can be explained by the catalytic activity of the urease enzyme and the consequent formation of ammonia, which can increase the pH of saliva (16). The chronic periodontitis usually affects adults, and can be identified by some clinical features themselves as the presence of calculus and plaque in an amount consistent with periodontal destruction of the individual, which is of low intensity and installed a long period (1). However, additional tests such as X-rays and tomography are useful in the diagnosis of periodontal disease. The salivary parameters can also contribute for the diagnosis of periodontal disease, since saliva is a mixture of oral fluid, its composition may reflect the composition of genvival fluid crevicular. Although this study has only assessed five salivary parameters, it is known that the presence of microorganisms existing in saliva may have a direct relationship with periodontal disease (1). There is a close association between juvenile periodontitis and Actinobacillus actinomycetemcomitans, there is evidence between periodontal disease and the development of several systemic diseases, among these, cardiovascular diseases (22), arthritis (23), pneumonia (24,25) and diabetes (26).
The reason for the interest in establishing the parameters salivary how an additional tool for diagnosis of periodontal disease, is being able to distinguish a variety of components that might be useful biomarkers to detect and monitor changes in oral health. The noninvasive nature of saliva testing has been increasingly attractive to use as alternatives to blood.
Conclusions
The results suggest that chronic periodontitis can affect the composition of the saliva and that analysis of the salivary parameters can be useful as an additional exam for the diagnosis of periodontal disease.
